Municipal Stormwater System

Inventory & Data Collection
City of Greensboro, NC
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Erosion & Sediment Control Design Seminar
Sponsored by NC DENR Land Quality
New Bern, NC
February 8, 2000
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Inventory Goals

Establish location, condition, size and system
connectivity of infrastructure and conveyance system.

Comply with NPDES Stormwater Permit.

Use data for proactive planning, maintenance, work
order requests.

|dentification of illicit discharges & tracking spills

Further identification of flooding / water quality problem
areas

Link the GIS inventory data with modeling software for
Watershed Master Plans.




Presentation Outline

* Project History




Project History

 Phase I: Pilot Basin Inventory

e Phase Il: North & South Buffalo Creek
Sub-Watersheds 1 & 2

 Phase Ill: Citywide Inventory
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Phase |: Pilot Inventory
«South Buffalo Creek Water shed
*Completed: August 1996

3.9 9. Mi.

*Over 5000 Features | nventoried
*GenaM AP GIS System




Phasell:

*North & South Buffalo Creeks 1& 2
Completed: February 1999
*Approximately 30 Sg. Miles

*Over 40,000 Features Inventoried
«City Conversion to ARC/INFO GI S

.?l-fj,‘,.._ “ﬁh—qhﬂ'w’&‘-' |

F—}:-. 'l"""-""‘"




Phasellla:

*North & South Buffalo Creeks 3& 4
*Scheduled Completion: April 2000
*Approximately 29 Sq. Miles
*Approximately 32,000 Features

*ARC/INFO




Phaselllb:

oL ake Jeanette & Horsepen Creek Sub-
W ater sheds

*Scheduled Completion: December 2000
*Approximately 20 Sq. Miles
*Approximately 22,000 Features
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Phaselllc:

| ake Buffer Areas

*East Fork Deep River
*Bull Run Water shed

*Scheduled Completion: 8/2001

*Approx. 20 Sg. Miles

*Approx. 17,000 Features




By The Numbers...

Project Phase

Feature Type Pilot Phase |l Phase Ill Totals

Inlets / Manholes 2,366 16,838 14,584 33,788
Pipes 2,187 17,665 13,922 33,774
Culverts 64 219 248 531
Bridges 1 30 25 56
Lakes 5 36 32 73
Channels 177 1,100 1,350 2,627
Digital Pictures - 3,200 16,366 19,566
Cross Sections Sunveyed - 275 331 606
Totals 4800 | 39,363 46,858 91,021

Data as of February 2, 2000




Presentation Outline

* Project Description




Project Description

Developed GIS / Database Design

Determined Scope / Accuracy Standards

— Pipes larger than 12"

— City / DOT and and Private Maintained Systems
— Location Accuracy to +/- 5 cm

— No Driveway Pipes

Developed Quality Assurance Plan

Established GPS Base Station Control Network

Feature Attribution

Feature Location - GPS and Traditional Survey Methods
Quality Control

GIS Data Integration

Final Deliverable - ARC/INFO Coverage




Feature Attribution

Pen-based Field
Computers

Attributes Collected

Structure Size
Pipe Diameters

Material
Condition

System Connectivity
(Channels & Swales)

— Odors or lllicit Connections?

Bridge / Culverts / Dams
Attributed

Digital Pictures




GPS Location Surveys

GPS = Global Positioning Systems

Accuracy: +/- 5 cm ai 1
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Approximately 50-70% of Points Are e

“GPS-able”

2 Person Field Crews Begin at
Outfalls and Work Upstream
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Unique Identification Numbers
Crews Trace System Connectivity
Field Sketches of System




What Is Complete System

Connectivity ?




Outfalls

2




Inlets / Manholes/

Outfalls
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Structure Condition
ASses




System Outfall Inventory

[llicit Discharges Are

| dentified By Field
Crews- City notified as
soon as possible




Open Channel Inventory

o

Open channel connectivity
IS established inthe GIS
between pipe systems and




Field = GIS = H&H Modeling

Data is collected to easily import and
link the GI S Inventory into standard
hydraulic models (HEC-RAYS)

buffalo Imported Plan 02
Bridge #6
.08 Ak 0

Legend
I

Ground
Y —

Ineff
°

Bank St3

Elevation (ft)
4
©

N

\,
@
9

————————— T
1600 1700 1800 1900 2000
Station (ft)



£ ArcView GIS Yersion 3.1
Eile Edit “iew Theme Analvsiz Swface Graphice =Tools  Window Dewl:uerr_l,lWFH'l Help  Edit Extengion  Lines From Table

8] (R IM=]E] I@I II- N EEEEEER

| EYAERE AT 5] 4] Seale 141,579 G ¥

ﬂ W aterbo dy
Y
ﬂ Fipe
ﬂ Stormu ater Structures
4+ CHANNEL
== CINLET
= GINLET Al G Ao il Pl e i .
G R L : : e : = =l a8l D:\gsoph3\photostal0781 jpg
— PIFEID ; - & : " i , , ,
[#] YINLET f o . / File Edt Image Yiew Help
s SWALE = L ; 1 s e
% FOINT T R T T T
/% CBINLET
S WATER B
ﬂ Channel
ﬂ S ala
ﬂ Base Map
BUILDINGS
DRIVEYY &%
] WORK AREA LIt
S/ PAVEAREA |
Fiias S Lt Ehaer cond | Saad Ao | Sontam s | Sofam aad| Fog ses Lawng Lawng oo Fad fona Farw ooendt S
maoderate Moaormal no rectangular 2.00 6.00 0.00 6.00; natural good racky stable gre;l
light Mormal no trapezoidal 3.00 16.00 0.00 24.00 ¢ riprap good rocky stahle aré
light Mormal no trapezoidal 3.00 5.00 0.00 20.00 ¢ riprap good rocky stable st
light Mormal no rectangular 1.00 4.00 0.00 4.00§ natural good clay/zilt stable wcﬂ
K | »

2N BB Tz

|| Startl 5] Corntacts - | €72 Lotus ... | 2 Explaring - | Micrazoft .. | ] Arciew I3| +{ bighoy.td4 | I. D:\gzop... |(H\“




Presentation Outline

 |[nnovative Field Procedures




Innovative Field Procedures

Pen Computers

Custom Data Collection Software
Custom Laser Measurement Device
Quality Control

Advanced Digital Camera Technigues

Experienced and Properly Trained Field
Crews




Pen Computers

State-of-the-art pen computers

Bring the GIS “...from the desktop to the street
corner...”

Eliminate Paper Field Notes
Ruggedized / Waterproof for Extreme Conditions
Interface with GPS Receivers

W (32




Data Collection Software

Written in MapObijects / Visual Basic
Data is Collected directly in GIS Format
Custom Built for Stormwater Inventory

“Wizard-Type” Dialog Boxes Guide Field
Crews

*On-the-fly” Quality Control Checks




“Wizard” Type Dialog Boxes

SoftwareWILL NOT
allow the user tofinish
structure without 100%
complete data.

'_]STAHT ATTRIBUTION

Thiz form iz contains data fields which are
general to ALL structures.

General Attribute Data
Caonditicn FPhata

* Good i+ ez FPhotolD

" Fair (" Mo D09

{ Poor

Surrounding surface
{+ | City

(™ Private Standard for structure
T Unkrownh

STRUCTURE GPS ID

CINLET [10838

Comment

Optional comment for
usze by the CITY




“On-the-fly” Quality Control
Checks

1. Slope Error =]
A Slope check faled. Go back and check pour dropdowns,

ar you may continue after entering a comment below.
[Mate: thiz comment iz for D&D uzage anly.)

slope =-0.18

U%r S ar ewar ned Of .E;.Elel::t a comment frorn the pull-dowe list.
arorsin th e fi el d - You may alsa type your own.

Revisitsarevirtually =]

eliminated!

£< Double check Continue =3




Custom Laser Device - Plan
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Custom Laser Device - In Use

Pipelnvertsare measured to an
accuracy of +/- 0.1’




Quality Control

“Independent” QC Crew Checks

Check a Minimum of 5% of Features
— Pipe Diameters

— Pipe / Structure Inverts

— Pipe / Structure Material

— System Connectivity

— Structure Conditions

Statistical Analysis of Data
Confidence Interval Testing



Quality Control
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The People Make the Project

City and Consultant work together In
Partnership

Crew Leaders are Engineers or GIS
Specialists

100+ Page Field Inventory Procedures
Manual

2 weeks Office/Fleld training
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Problems / Pitfalls

RTK GPS vs. Trees and Buildings

Suggest relative high accuracy for vertical data,
ess may be OK for horizontal

naccessible Structures
Know when to say when!

Keep your inventory data current
Don’'t make this only a “snapshot”

Subjective Condition Ratings - training and
consistency Iin the field is the key

Process Data as you go!




What Can You Do With The Data?

Water Quality

Flood Plain Mapping Work Orders




